Respiratory effect of acute and subacute exposure to endotoxin-contaminated metal working fluid (MWF) aerosols on Sprague-Dawley rats.
Male Sprague-Dawley rats were exposed to a water-soluble metal working fluid (MWF) (5% v/v) contaminated with endotoxins (10,000 eu/ml or 100,000 eu/ml) at 10 mg/m3 for six hours per day for three days (acute exposure) or two weeks (subacute exposure). The geometric mean diameter of the MWF aerosols was 1.56 microm, and the airborne endotoxin concentrations ranged from 1,231 to 2,173 eu/m3 (10,000 eu/ml in the bulk MWF) for the low dose and 19,263-27,386 eu/m3 (100,000 eu/ml in the bulk MWF) for the high dose. Minimal effects were observed after exposure to 10 mg/m3 of the MWF without endotoxins for three days or two weeks. However, an increase in the number of polymorphonuclear cells (PMNs) and the level of protein was noted in the bronchoalveolar lavage (BAL) fluid from the rats acutely exposed to the MWF with endotoxins. The acute exposure produced a greater increase in the number of PMNs and total cell number in the BAL fluid than the subacute exposure. The number of white blood cells in the peripheral blood and the weight of the lungs both increased after the subacute exposure to the MWF aerosol with endotoxins, indicating increased vascular permeability in response to the endotoxin exposure. The levels of cyotokines such as IL-4, INF-gamma, and IL-1beta in the BAL fluid from the rats exposed to the MWF with or without endotoxins remained unchanged. Although the level of nitric oxide (NO(x)) in the BAL supernatant did not show any change, the induction of NO(x) from the alveolar macrophages increased in the rats acutely or subacutely exposed to the MWF contaminated with endotoxins. The ConA-induced proliferation response showed no change, yet the LPS-induced proliferation response was significantly increased in the splenocytes from the rats subacutely exposed to the MWF with and without endotoxins. The level of TNF-alpha in the spleen cell culture obtained from the rats exposed to the MWF with or without endotoxins increased without changing the levels of IL-1beta, IL-4, and INF-gamma. The level of endotoxin-specific IgE in the serum obtained from the rats exposed to the MWF with endotoxins increased dose-dependently, while the levels of total immunoglobulins (IgG(1), IgG(2a) and IgE) and endotoxin-specific IgG(1) and IgG(2a) remained unchanged. Accordingly, the current results indicate that lung inflammation can be immediately induced by acute or subacute exposure to an MWF contaminated with endotoxins, and macrophages would appear to play a role in the induction of inflammation along with B-cell functions rather than T-cell functions, after subacute exposure to an MWF with endotoxins. In addition, endotoxin-specific IgE is an early marker for endotoxin exposure in the workplace.